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ABSTRACT 
Objective: This research is mainly focused towards isolation and structural elucidation of pure compounds from the extract and fractions of 
Polygonum multiflorum through silica gel column chromatography. 
Methods: The air dried rhizomes were extracted with Me2CO (acetone), MeOH (methanol) and H2O (water). The Me2CO extract was fractionated into CHCl3 
(chloroform) and residue. The chloroform-soluble portion and MeOH extract were subjected to silica gel column chromatography for the isolation of pure 
compounds. The isolated compounds were then determined by the use of spectroscopic analysis of HRFABMS, 1H, 13
Results: CHCl
C NMR, UV and IR spectra. 
3  soluble portion of Me2
Conclusion: The obtained results will be very useful for the further evaluation various biological studies. 
CO and MeOH extract of P. multiflorum led to the isolation of one new naphthoquinone and eight known 
compounds including four anthraquinones, one naphthoquinone and two stilbenes. 
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Polygonum is a member of Polygonaceae family that contains 300 
species distributed worldwide in temperate climate [1]. They vary 
widely from prostrate herbaceous annual plants under 5 cm high, 
erect, herbaceous perennial plants growing 3-4 m and some others 
woody perennial vines growing up to 20-30 m high in trees. 
Polygonum species are used as traditional folklore medicines such as 
cardiovascular protection [2], anti-inflammation [3], neuro-
protection [4], mitigation of biochemical processes involved in age-
related neurodegenerative disorders such as Alzheimer’s [5] and 
Parkinson’s disease [6]. Previous phytochemical constituents were 
recognized from the Polygonum species are flavonoids [7], 
triterpenoids [8], anthraquinones [9], coumarins [10], phenyl 
propanoids [11, 12], lignans [13], sesquiterpenoids [14, 15], 
stilbenoids [16] and tannins [1]. Among them, flavonoids are most 
common components and have been used as chemotaxonomic 
markers and playing an important role in the systematics of 
Polygonaceae species [17]. Polygonum multiflorum possesses many 
biological effects, such as lipid lowering, antioxidation, toxin 
detoxification, antitumor, lubricating intestine, cardiovascular 
disorders, neurological disorders and other diseases commonly 
associated with aging [18, 19]. Modern chromatographic separation 
studies have demonstrated that many bioactive compounds were 
isolated from P. multiflorum like stilbene glycosides [20-22] and 
2,3,5,4’-Tetrahydroxystilbene-2-O-β–D-glucopyranoside have been 
reported as anti-oxidative, anti-inflammatory, endothelial protective 
and oncogenic enzyme inhibitory activities [23]. In view of the 
medicinal importance of P. mutiflorum and in our continuation 
investigations found new chemical constituents from this species, a 
new naphthoquinone namely as 7-acetyl-6-methyl-2, 3, 8-
trihydroxy-1,4-naphthoquinone (1) together with eight known 
compounds (2-9) including four anthraquinones, stilbenes, and two 
naphthoquinones. 
IR spectra were recorded in KBr disks on a Perkin-Elmer 983 G 
spectrophotometer. UV spectra were obtained on a Shimadzu UV-
160 spectrometer. 1H and 13CMR spectra were determined on a 
Bruker AM-300 spectrometer using DMSO-d6 and MeOH-d4 with 
TMS as an internal standard, and 2D NMR spectra were recorded by 
using the Bruker standard pulse programs. FABMS were measured 
on a JEOL JX-HX110 mass spectrometer in glycerol matrix. Column 
chromatography (CC) separations were carried out by using Acme 
silica gel 100-200 mesh. The purity of the samples was checked by 
Thin layer chromatography (TLC) on pre-coated aluminum sheets 
silica gel 60 F254 (20 X 20 cm, 0.2 mm thickness, Merck) and 
compounds were detected under UV light (254 and 366 nm).  
The rhizomes of Polygonum multiflorum (2.0 kg) were supplied in 
August 2012 and authenticated by Dr. P. Santhan, Toxanamist, Durva 
Herbal Centre, Chennai, Tamil Nadu, India. A voucher specimen 
(MVBR 89) has been deposited in Holy Mary Institute of Technology 
and Science, Hyderabad, India. The air dried and powdered 
rhizomes (2.0 kg) of Polygonum multiflorum was extracted with 
acetone (Me2CO), methanol (MeOH) and water (H2O) (3.5 L x 4) 
successively at room temperature. The Me2CO extract was 
concentrated under reduced pressure to yield a brown syrup (60 g), 
which was further dissolved in water and partitioned (1: 1) with 
CHCl3. The CHCl3-soluble fraction (60 g) was purified over a silica 
gel column (100-200 mesh) using n-hexane/EtOAc step-gradient 
mixtures as eluents yielded 4 sub-fractions. The first sub-fraction 
was re-chromatographed over a silica gel column using n-hexane-
EtOAc 8:2 and 7:3 eluates yielded 1 (20 mg) and 2 (15 mg), 
respectively. The second sub-fraction was purified by column 
chromatography using CH2Cl2/MeOH 9:1 yielded 3 (15 gm). Based 
on the TLC pattern subfractions 3 and 4 were combined it and then 
purified by over a silica gel column using CH2Cl2/
Compound (1), was isolated as an amorphous red powder (20 mg), 
showed a [M+H]+ peak at m/z 263.1050 in its HRFABMS, which is 
consistent with the molecular formula C
MeOH solvent 
mixtures (8:2, 7:3) as eluents yielded 5 (35 mg), 7 (42 mg), and 9 
(18 mg), respectively. The methanol extract (20 g) was purified by 
over a silica gel column using EtOAc/MeOH step gradient mixtures 
as elutes yielded 3 (2 g), 4 (1.2 g), 6 (125 mg), and 8 (1.5 g), 
respectively. 
13H10O6. The 13C NMR 
spectrum of 1 showed resonances for all 13 carbons present in the 
molecule. A positive response to sodium dithionite and the UV 
absorption maxima at 215, 254, 275, and 336 nm suggested that 1 
could be a 1,4-naphthoquinone [24]. It exhibited IR absorption 
bands at 3420, 1705 and 1645 cm-1 due to hydroxyl, ester carbonyl 
and carbonyl functions, respectively. The presence of three 
downfield carbon resonances at δ 181.9, 192.7 and 205.0 in its 13C 
NMR spectrum indicated an additional carbonyl function apart from 
the two quinonoid carbonyls. The additional acetyl carbonyl was 
further confirmed by acetyl methyl proton at δ 2.54 was 2J 
correlation with the carbon resonance at δ 205.0 in its HMBC 
spectrum (fig. 1). 
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Fig. 1: The chemical structures of compounds 1-9 
 
The 1 H NMR spectrum of 1 showed the presence of an aromatic 
proton signal at δ 7.44 (1H, s), an acetyl methyl group at δ 2.54 (3H, 
s), and an aromatic methyl signal at δ 2.29 (3H, s), which were 
correlated to the carbon resonances at δ 161.6, 31.9 and 19.8, 
respectively in its HMQC spectrum. Compound 1 did not respond to 
craven’s test [25], which suggested that the 1, 4-naphthoquinone 
ring in 1 is fully substituted. In the HMBC spectrum of 1, the 
correlations of the aromatic proton at δ 7.44 with C-4 (δ 192.7), C-6 
(δ 137.7), C-7 (δ 143.8) C-9 (δ 131.8) and C-10 (δ 113.8), and 
aromatic methyl signal at δ 2.29 with C-5 (δ 161.6), C-6 (δ 137.7), C-
7 (δ 143.8) and acetyl methyl signal at δ 2.54 with C-7 (δ 143.8) and 
C-11 (δ 205.0), respectively indicated that these three groups are 
located at 5, 6 and 7 positions, respectively. These assignments were 
further supported by NOE correlations observed between methyl 
signal δ 2.29 and acetyl methyl group (δ 2.54) and aromatic proton 
signal (δ 7.44). Thus, the structure of compound 1 was established 
as, 7-acetyl-6-methyl-2, 3, 8-trihydroxy-1,4-naphthoquinone. 
7-acetyl-6-methyl-2,3,8-trihydroxy-1,4-naphthoquinone (1) 
Red amorphous powder; UV (MeOH) λmax (log ε) 215 (4.4) 254 (4.2) 
275 (4.1) 336 (3.8) nm; IR (KBr) ν max 3420 (OH) 1705 (acetyl C=O), 
1645 (quinone C=O) 1540, 1218, 772 cm-1; 1H NMR (MeOH-d4, 300 
MHz) δ 7.44 (1H,s,H-8), 2.54 (3H,s,Me-12), 2.29 (3H,s Me-13); 13C NMR 
(MeOH-d4, 75 MHz) δ 205.0 (C-11), 192.7(C-4), 181.9 (C-1), 161.6 (C-
5), 158.7 (C-2), 157.2 (C-8), 143.8(C-3 and C-7), 137.7 (C-6), 131.8 (C-
9), 113.8 (C-10), 31.9 (C-12), 19.8 (C-13); FABMS (positive mode) m/z 
263.1050 [M+H]+(10), 262.1 (18), [M+H-Me] (100); HRFABMS m/z 
263.1050 [M+H]+(calcd for C13H10O6
The structures of the known compounds were identified as 3-
methoxy-7-acetyl-6-methyljuglone (2) [26-29], emodin (3), emoidin-
8-0-β–D-glucopyranoside (4) physicion (5) physcion-8-0-β–D-
glucopyranoside (6) [30], resveratrol (7), piceid (8) [31] and 
torachrysone (9) [32], by comparison of their spectroscopic data 
with those reported data in the literature. Torachrysone (4) was 
isolated for the first time from this plant. In the present paper, we 
report the isolation and structural elucidation of new compound 1 
from P. multiflorum.  
+H 263.0555). 
CONFLICT OF INTERESTS 
The authors that there is no conflict of interests 
REFERENCES 
1. Wang KJ, Zhang YJ, Yang CR. Antioxidant phenolic compounds 
from rhizomes of Polygonum paleaceum. J Ethnopharmacol 
2005;96:483-7. 
2. Yim TK, Wu WK, Pak WF, Mak DH, Liang SM, Ko KM. Myocardial 
protection against ischemia-reperfusion injury by a Polygonum 
multiflorum extract supplemented 'Dang-Gui decoction for 
enriching blood', a compound formulation, ex vivo. Phytother 
Res 2000;14:195-9. 
3. Bralley EE, Greenspan P, Hargrove JL, Wicker L, Hartle DK. 
Topical anti-inflammatory activity of Polygonum cuspidatum 
extracts in the TPA model of mouse ear inflammation. J 
Inflamm 2008;8:1-5.  
4. Wang T, Gu J, Wu PF, Wang F, Xiong Z, Yang YJ, et al. Protection 
by tetrahydroxy-stilbene glucoside against cerebral ischemia: 
involvement of JNK, SIRT1, and NF-kappa B pathways and 
inhibition of intracellular ROS/RNS generation. Free Radical 
Biol Med 2009;47:229-40.  
5. Um MY, Choi WH, Aan JY, Kim SR, Ha TY. Protective effect of 
Polygonum multiflorum Thunb on amyloid beta-peptide 25-35 
induced cognitive deficits in mice. Ethnopharmacology 
2006;104:144-8.  
6. Li X, Matsumoto K, Murakami Y, Tezuka Y, Wu Y, Kadota S. 
Neuroprotective effects of Polygonum multiflorum on 
nigrostriatal dopaminergic degeneration induced by 
paraquat and maneb in mice. Pharmacol Biochem Behav 
2005;82:345-52.  
7. Lopez SN, Sierra MG, Gattuso SJ, Furlan RL, Zacchino SA. An 
unusual homo iso flavanone and a structurally related 
dihydrochalcone from Polygonum ferrugineum (Polygonaceae). 
Phytochemistry 2006;67:2152-8. 
8. Duwiejua M, Zeitlin IJ, Gray AI, Waterman PG. The anti-
inflammatory compounds of Polygonum bistorta: isolation and 
characterisation. Planta Med 1999;65:371-4. 
9. Huan YQ, Chao FZ, Mian Z, Jian QL, Zheng TW. Three new 
anthraquinones from Polygonum Cillinerve. Chin Chem Lett 
1990;16:1050-2. 
10. Sun X, Sneden AT. Neoflavonoids from Polygonum perfoliatum. 
Planta Med 1999;65:671-3. 
11. Murai Y, Kashimura S, Tamezawa S, Hashimoto T, Takaoka S, 
Asakawa Y, et al. Absolute configuration of (6S, 9S)-rose oxide 
from Polygonum hydropiper. Planta Med 2001;67:480-1. 
12. Midori T, Satoshi K, Mutsuo K, Takao K. New Phenylpropanoid 
esters of sucrose from Polygonum lapathifolium. J Nat Prod 
2001;64:1305–8. 
13. Hyoung JK, Eun RW, Hokoon P. A novel lignan and flavonoids 
from Polygonum aviculare. J Nat Prod 1994;57:581–6. 
14. Datta BK, Datta SK, Rashid MA, Nash RJ, Sarker SD. A 
sesquiterpene acid and flavonoids from Polygonum viscosum. 
Phytochemistry 2000;54:201-5. 
15. Derita MG, Leiva ML, Zacchino SA. Influence of plant part, the 
season of collection and content of the main active constituent, 
on the antifungal properties of Polygonum acuminatum Kunth. J 
Ethnopharmacol 2009;124:377-83.  
16. Xiao K, Xuan L, Xu Y, Bai D. Stilbene glycoside sulfates from 
Polygonum cuspidatum. J Nat Prod 2000;63:1373-6. 
17. Bidyut KD, Sadhan KD, Mohammad AR, Satyajit DS. Flavonoids 
from Polygonum stagninum (Polygonaceae). Biochem Syst Ecol 
2002;30:693-6. 
18. Yang PY, Almofti MR, Lu L, Kang H, Zhang J, Li TJ, et al. 
Reduction of atherosclerosis in cholesterol-fed rabbits and 
Reddy 
Int J Pharm Pharm Sci, Vol 8, Issue 8, 387-389 
 
389 
decrease of expressions of intracellular adhesion molecule-1 
and vascular endothelial growth factor in foam cells by a water-
soluble fraction of Polygonum multiflorum. J Pharmacol Sci 
2005;99:294-300. 
19. Liu LP, Liao ZP, Yin D, Li WD, Liu D, Li Q, et al. The protective 
effects of Polygonum multiflorum stilbene glycoside 
preconditioning in an ischemia/reperfusion model of HUVECs. 
Acta Pharmacol Sin 2010;31:405-12. 
20. Yao S, Li Y, Kong L. Preparative isolation and purification of 
chemical constituents from the root of Polygonum multiflorum 
by high-speed counter-current chromatography. J Chromatogr 
A 2006;115:64-71.  
21. Yi T, Leung KS, Lu GH, Zhang H, Chan K. Identification and 
determination of the major constituents in traditional Chinese 
medicinal plant Polygonum multiflorum thunb by HPLC coupled 
with PAD and ESI/MS. Phytochem Anal 2007;18:181-7. 
22. Lifeng H, Bin W, Guixiang P, Yufei W, Xinbo S, Xiumei G. UPLC-
PDA analysis for simultaneous quantification of four active 
compounds in crude and processed rhizome of Polygonum 
multiflorum Thunb. J Chromatographia 2009;70:657-9. 
23. Byoung MK, Sung HK, Nam IB, Sa IL, Eun JK, Jae HY, et al. 
Farnesyl protein transferase inhibitory components of 
Polygonum multiflorum. Arch Pharm Res 2009;2:495-9. 
24. Thomson RH. Naturally occurring quinones. Academic press: 
London; 1971. p. 50.  
25. Craven RA. Sensitive colour reaction for certain quinones. J 
Chem Soc 1931;1:1605-6. 
26. Ying Bo Li, Zhu Qing Lin, Zai Jun Zhang, Mei Wei Wang, 
Huan Zhang, Qing-Wen Zhang, et al. 
and antiapoptotic effects of 2-methoxy-6-acetyl-7-
methyljuglone from Polygonum cuspidatum in PC12 cells. 
Planta Med 2011;77:354-61. 
Protective, antioxidative 
27. Yang XW, Gu ZM, Ma CM, Masao H, Tsuneo N. A new indole 
derivate from Polygonum multiflorum thunb. Zhongcaoyao 
1998;29:5-11. 
28. Li JB, Lin M. The study on the constituents of the roots of 
Polygonum multiflorumThunb. Zhongcaoyao 1993;24:115-8.  
29. Zhang ZG, Lu TS, Yao QQ. Study on the anthraquinone 
components of the roots of Polygonum multiflorum thunb. 
Zhongcaoyao 2006;37:1311-3. 
30. Lin Hu, Na Na Chen, Qun Hu, Cui Yang, Qing-Song Yang, Fang-
Fang Wang. An unusual piceatannol dimer isolated from Rheum 
austral with antioxidant activity. Molecules 2014;19:11453-64. 
31. Robert H. Cichewicz and Samir AK. Biotransformation of 
resveratrol to piceid by bacillus aereus. J Nat Prod 
1998;61:1313-4. 
32. Tsutomu Hatano, Hiroshi Uerayashi, Hideyuki Ito, Sumiko 
Shiota, Tomofusa Tsuchiya, Takeshi Yoshida. Phenolic 
constituents of cassia seeds and antibacterial effect of some 
naphthalenes and anthaquinones on methicillin-resistant 
staphylococcus aureus. Chem Pharm Bull 1999;47:1121-7. 
How to cite this article 
• Mopur Vijaya Bhaskar Reddy. A new naphthoquinone isolated 
from Polygonum multiflorum (Polygonaceae). Int J Pharm 
Pharm Sci 2016;8(8):387-389. 
 
